Abstract
Spinal cord compression due to extradural and subdural haemorrhage is a neurosurgical emergency. Differences in clinical presentation in relation to localisation of the haematoma, value of MRI as a diagnostic tool, surgical treatment, and prognosis were investigated in a retrospective case series of eight patients with extradural (n = four) and subdural (n = four) haematomas. Results of MRI were compared with operative findings and proved to be of high sensitivity in defining the type of bleeding and delineating craniocaudal extension and ventrodorsal location. Surgical treatment by decompressive laminectomy, haematoma evacuation, and postoperative high dose corticosteroids resulted in resolution of symptoms in five patients and improvement in the clinical situation in two patients. One patient with a chronic subdural haematoma had a second operation because of arachnoidal adhesions. One patient presented with a complete cord transection syndrome due to an acute subdural haematoma and remained paraplegic. It is concluded that prompt, reliable, and non-invasive diagnosis by MRI leads to efficient surgical treatment and a favourable outcome in this rare condition.
Spontaneous spinal haematomas are rare and represent neurosurgical emergencies because they may lead to spinal cord compression.1 2 Whereas a relatively large body of medical literature exists regarding extradural spinal haematomas,3 only a few reports on subdural spinal haematomas have appeared."' 12 We analyse the clinical presentation, MRI results, intraoperative Five of the eight patients had a history of anticoagulation. Prothrombin time at presen-tation in these patients was above 30% (normal range 70-110%). One patient reported a daily intake of 500 mg acetylsalicylic acid.
Nearly all patients presented with back pain as the leading symptom (patients 1 to 7). Sometimes the pain was irradiating into the extremities mimicking radicular pain. True radicular pain was present in only one patient, with an acute extradural haematoma (patient 6). In chronic haematomas, a progressive paraparesis, perceived by the patients as "tiredness" or "weakness" was the leading symptom in about half of the patients (patients 3 and 8).
Although patient numbers are low, a certain difference in history between acute and chronic lesions was noted. Pain in acute extradural haematomas was present for about 35 hours (range 17-72 hours) before clinical signs appeared. In the only patient with a true acute subdural haematoma, back pain was present within minutes after the rupture of an aneurysm of a radicular artery. Signs of incomplete cord transection were noted 17 hours later (patient 7). Another patient (patient 4) with a complete transection 12 hours after a coeliac ganglion block showed signs of new haemorrhage into an older haematoma at surgery. If this patient is included in the acute subdural haematoma group, this type of haematoma in our series becomes clinically appreciable slightly earlier than the extradural counterpart.
In the patient with a chronic extradural haematoma (patient 3), weakness in both legs was the first symptom and pain was present for only a few hours before admission. In all patients with a chronic subdural haematoma (patients 4, 5, 8) , the time between onset of symptoms and appearance of signs was about 15 days (10-21 days). As pointed out earlier, weakness occurred before pain as a symptom in chronic lesions.
Differential diagnosis between extradural and intradural haematoma on clinical examination alone was not possible. Signs of a partial or complete spinal cord transection syndrome were present in seven of eight patients. Only one patient (patient 6 with an acute extradural haematoma) exhibited signs of an isolated radicular lesion. In all patients the clinical level of spinal cord transection correlated with the results of the imaging studies. Bladder dysfunction was present in two patients.
IMAGING
The table summarises the neuroradiological data. An initial CT examination without contrast agent was performed in five patients and led to the diagnosis of an epidural haematoma in only one. Thoracic intraspinal haematomas in two patients were not detected on CT, the diagnosis of two lumbar haematomas within the spinal canal remained inconclusive because of isointensity of the haematoma.
Myelography and postmyelography CT were performed in three patients and delineated the site of cord compression but were not specific.
Magnetic resonance imaging correctly identified the presence and delineated the cervicocaudal extension of a haematoma in all patients; MRI also distinguished between extradural and subdural haematoma in all but one patient. This patient (table, patient 7) had a combined subdural and subarachnoid haemorrhage.
FINDINGS AT SURGERY
Four epidural and four subdural haematomas were evacuated. Macroscopic and histological signs of chronic disease were present in one patient in the epidural haematoma group and in two patients with a subdural haematoma. A bleeding source was identified only in the patient with aneurysm of a radicular artery (patient 7). The rupture of the aneurysm caused a combined subarachnoid/subdural haemorrhage. In the other patients no bleeding source could be identified. Meninges in patient 8 were thickened.
POSTOPERATIVE COURSE
The only surgical complication was a CSF fistula in patient 5. In the same patient a second intervention was performed after three weeks because of subarachnoid adhesions at the site of the primary haematoma. Histological examination of the thickened meninges of patient 8 showed neoplastic infiltration of the meninges. Four patients with an epidural haematoma (patients 1, 3, 6, 7) and one with a chronic subdural haematoma (patient 5) recovered completely. Two patients (2 and 8) regained walking capability after surgery. One (patient 4) with a complete transection syndrome showed no clinical improvement after surgery. No deaths related to surgery were recorded. 
Discussion
Duration of history was different for acute and chronic lesions. Patients with acute haematomas had a history of roughly one day, patients with chronic haematomas had a history of about two weeks.
Acute subdural haematomas were noted slightly earlier (after several hours) than acute extradural haematomas (after one day). An extradural accumulation of blood might lead to cord compression later due to the dampening effect of the thecal sac fixed within the spinal canal by ligaments and the dural nerve root sheets leaving the canal. Whether blood components themselves act as toxic factors impairing spinal cord function earlier in subdural than in extradural haematomas is not clear.
In agreement with other reports23 1011 the clinical examination gave no hint regarding the nature of the lesion. All patients presented with signs of spinal cord or nerve root compression possibly due to an extra-axial spinal pathology.
The strongest factor favouring a haematoma in the differential diagnosis was a history of anticoagulation. The absence of signs of infection in all patients and the presence of signs at spinal levels where primary manifestation of degenerative spinal disease is rare in six of eight patients further restricted differential diagnosis.
IMAGING
As pointed out by Johnston modem imaging reduces the need to make a diagnosis at the bedside.' Myelography was the diagnostic standard for decades and demonstrates cord compression but has a low specificity. In the case of a complete blockage myelography is unable to show the entire craniocaudal extension of the space occupying lesion. To the surgeon approaching a spinal lesion a myelogram still gives vital information regarding anatomical landmarks and the relation between neural and bony structures by offering a two dimensional image of the three dimensional operative field. Due to its general availability, myelography will remain part of the diagnostic armamentarium unless a 24 hour MRI service is available.
The use of CT is not valuable for the diagnosis of intraspinal haematomas. Limitations include isointensity of haematoma to thecal sac and spinal cord and an insufficient resolution in the thoracic spine. In our series plain CT was inconclusive in four of five patients. This limits the use of CT as a non-invasive diagnostic modality. For accurate diagnosis CT has to be performed after application of an intrathecal contrast agent.
In our series MRI proved superior to the other diagnostic methods and allowed surgical planning with regard to craniocaudal extension and dorsoventral location of the lesion. Surface coil MRI permits examination in any plane without moving the patient, which is advantageous in the patient with severe pain; MRI exactly delineates the extent of cord compression and shows characteristic findings in both types of spinal haematomas. Extradural haematomas on sagittal and axial orientation have a biconvex shape'7-'9 ( fig 1A, B). Subdural haematomas appear with concave delineation on sagittal images and irregular shape on axial images (fig 2A, B) . A distinction between extradural and subdural haematoma localisation is possible on transverse T2 weighted gradient echo sequences or after the application of gadolinium-DTPA.20 Signal behaviour in MRI does not always allow a distinction between acute and chronic bleeding although T2 weighted gradient echo images are superior in demonstrating the inhomogenous signal intensity typical of haematomas examined hours after the initial bleeding. 1620 TREATMENT Management of extradural and subdural haematomas is a neurosurgical emergency. Prognosis for recovery depends on the severity and duration of neurological deficit before decompression.' 2122 Normalisation of prothrombin time in patients taking oral anticoagulants can be obtained by intravenous administration of fresh frozen plasma or the use of concentrates highly enriched in vitamin K dependent proteins. We consider a prothrombin time above 50% as sufficient for emergency surgery. Surgical decompression and evacuation of haematoma in all patients is performed through a laminectomy extending over all levels where MRI shows the presence of haemorrhage. This is necessary for two reasons: (a) unless a haematoma is completely liquified a limited approach would not allow the removal of solid clots at several spinal levels; (b) only a laminectomy might generate the space necessary to restore pulsation to the dura and spinal cord, and prevent a secondary cord compression if swelling of the myelon occurs postoperatively. If no haematoma is found epidurally or preoperative imaging points to an intradural pathology the dura is opened. The haematoma is removed with dissectors and careful suction. Before wound closure large bore suction drains are inserted between the dura and musculature and left in situ for up to Thomas Hardy, 1887, The woodlanders Mr Fitzpiers entered the sick chamber as a doctor is wont to do on such occasions and pre-eminently when the room is that of the humble cottager; looking round towards the patient with a preoccupied gaze which so plainly reveals that he has well-nigh forgotten all about the case and the circumstances since he dismissed them from his mind at his last exit from the same apartment.
M V Hughes, 1934, A London child of the 1870s
The doctor himself was a dear. He saw us through all our infectious diseases and coughs, curing most of our ailments more by jollity than physic. He was specially fond of me because as he frequently said, he had saved my life. I had almost gone with measles, and when hope had practically departed he ordered champagne. I was only six years old, but I remember that champagne, and my father bringing it to me in his shirt-sleeves that hot summer evening. The very word "champagne", connected as it was with festivity, and my father's face all smiles, put new life into me, and gave me kick enough to pull through. confidence man This unworthy disciple of Aesculapius was both stupid and ambitious and had achieved his title through personal influence, exploitation of wine-house acquaintances, and the receipt of patronage; he was always going to Wiesbaden to advance his interests with the authorities. Most indicative to me was the fact that he did not receive the patients who came to his waitingroom in the order in which they arrived, but took the more influential first, letting the humbler sit and wait. His manner towards the former class was obsequious, towards the latter harsh and cynical, indicating often that he did not believe in their complaints.
J7oseph Heller, 1979 , Good as gold "I wouldn't take you, Bruce," Dr Weinrock answered with frankness. "Oh, I would never take on a patient who really needed help. I don't enjoy being around sick people."
